Fully Fuzzy Quadratic programming with unrestricted Fully Fuzzy variables and Parameters by Elshafei, Mervat M.
Journal of Progressive Research in Mathematics(JPRM) 
ISSN: 2395-0218   
 
 Volume 15, Issue 3  available at www.scitecresearch.com/journals/index.php/jprm                                                       2654| 
 
SCITECH                                                              Volume 15, Issue 3 
RESEARCH ORGANISATION         Published online: October 07, 2019| 
Journal of Progressive Research in Mathematics 
www.scitecresearch.com/journals 
Fully Fuzzy Quadratic programming with unrestricted Fully 
Fuzzy variables and Parameters 
 
Mervat M. Elshafei  
Department of Mathematics, Faculty of Science, Helwan University, Cairo, Egypt.  
Abstract  
    There exist several methods for solving fuzzy linear or nonlinear programming problems under 
positivity fuzzy variables and restricted fuzzy coefficients. Due to the limitation of these methods, 
they can’t be applied for solving fully fuzzy linear or non- linear programming problems with 
unrestricted fuzzy coefficients and fuzzy variables. In this paper an efficient method to find the fuzzy 
optimal solution for fully fuzzy quadratic programming (FFQP) problem with unrestricted variables 
and parameters has been proposed. All the coefficients and decision variables of both objective 
functions and the constraints are triangular fuzzy numbers. The proposed method is based on 
converted FFQP problem into crisp quadratic programming (CQP) problem. Finally an illustrative 
numerical example has been given to clarify the proposed solution method.  
Keywords: Fully Fuzzy linear programming; Quadratic Programming; Fuzzy arithmetic; Fuzzy 
Optimal solution; Triangular Fuzzy numbers.  
1. Introduction  
        The quadratic programming problems are topic of great importance in nonlinear programming 
[11,14,15].They are useful in many fields such as production planning, financial, and cooperative 
planning, health care and hospital planning.  
        Tanaka [16] was first proposed the concept of fuzzy mathematical programming (FMP) 
problem. Zimmermann [18] was first proposed the formulation of fuzzy linear programming. Also 
Sakawa [12] first formulated the fuzzy bi-level programming problem and developed a fuzzy 
programming method to solve it.  
.Many researchers adopted this concept for solving fuzzy linear, quadratic and nonlinear 
programming problem [2,9,10,17].  
          In recent years the fully fuzzy linear programming (FFLP) problems in which the coefficients 
and decision variables are described by fuzzy numbers has been an attractive topic for the 
researchers. Allahviranloo et al. [1] developed a method using ranking function for solving fully 
fuzzy linear programming problem. Kour et al.[5]solved the fully fuzzy linear programming 
problems with unrestricted fuzzy variables and obtain the exact fuzzy optimal solution. Jayalokshmi 
et al.[4] introduced a new method for finding an optimal fuzzy solution for fully fuzzy linear 
programming problems. Safaei [13] introduced a new method for solving Fully Fuzzy linear 
Fractional Programming with a triangular fuzzy numbers. Loganathan [6] proposed a method for 
solving Fully Fuzzy Nonlinear Programming with Inequality Constraints. There are a number of 
researchers who have developed and presented new method in this field such as [3,7,8].  
                The aim of this paper is to develop an efficient method for solving FFQP problem with 
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